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ABSTRACT

Recently, the gap between demand and supply of natural aggregate has increased owing to the depletion of aggregate
sources. Therefore, policy support is necessary for the stable supply of aggregate resources. Public and construction
works experience problems when they do not receive a steady supply of aggregate. Further, instabilities in aggregate
supply lead to increases in aggregate prices, and consequently construction costs. As a result, the likelihood of poor
construction using low-grade aggregate increases. It is therefore crucial to put measures in place that deal with these
issues. This study aims to reduce the load imposed by aggregate use on the environment by recycling soil dredged from
sewage ducts to reduce the gap between supply and demand of fine aggregate. The dredged soil is assessed using an
applicability test for quality characteristics and solidification with basic properties. This study aims to secure the safety
of dredging soil and solidified objects through interior physical and chemical analyses and to utilize it as a base material

for concrete solidification in the future.
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Fig. 1. The treatment of dredged soil samples in this study.
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Table 1. Cement & soil mixing ratio for this study (unit : wt%)
Item Sample No. Cement Dredged Soil
Case 1 Control sample 100 0
Case 2 97 3
Case 3 “sample 1 93 7
Case 4 90 10
Case 5 97 3
Case 6 *sample 2 93
Case 7 90 10
Case 8 97 3
Case 9 “sample 3 93
Case 10 90 10
*sample 1 : Upstream Soil of Anyang Stream
*sample 2 : Downstream Soil of Anyang Stream
*sample 3 : Dredged soil of yard
Table 2. The mixing amounts in this study in this study (unit : kg/m®)
Item Sample No. Cement Dredged Soil
Case 1 - 50.0 0
Case 2 48.5 1.5
Case 3 sample 1 46.5 3.5
Case 4 45.0 5.0
Case 5 48.5 1.5
Case 6 sample 2 46.5 3.5
Case 7 45.0 5.0
Case 8 48.5 1.5
Case 9 sample 3 46.5 3.5
Case 10 45.0 5.0
o 79 Ege] FHHIE AFOE WSAA EF] F pH, G, ARIEE, EFRIBTE, D 2L B
2 S4e ek RleE 2 dAqelMe 7 ikt Ag 2l =2sh SARS AXEIITE Ao Al

;
e
g
o
>
&
of
o
&
i)
N,
>
i)
o
112
>,
o
ok
R
£
=
(¢}
(¢)]
Q
=R

2d
2007; Ryu, 2012). TE3H, F5A52] 749 KS F 2322
el wE fGTAIE 2
33 24 F HAgs AESINCH(Lee et al, 2001;
Lee et al, 2007), YS5USFHEEAIE KS F 232890 <
slod AABATHKOGAS, 2012; Lee et al., 2007). E
FEEE/997] - ARIES} B HHugRt
o2 ApE FIAE FAAE tPdeE B ATGA
APl oJal SEE 8= o3k Hsle] E848S ¥
7¥8F9H(Lee et al.,, 2001; Phae and Oh, 2002).

3.1. 22|58 EM A|E
AHF TS FHEPNNEE Falo] iy, 4,

J. Soil Groundwater Environ. Vol. 22(2), p. 10~16, 2017

T ART 33E S5t Bis AREstat

SFH]) pH, 9= 2 AV|AE=9] A= <Table 3>
3} 2o B Aol ALSE le] FHEEUAES] SR
9] W9lE 4.17-2224% 2 YEREO ™, pHE 6.90~7.86
o7 BE X874 7k ks Btk 9x9] 7
£ RE ERA 44 NDE 2=t

A7 EEe] BAAT 73.55~144.20 us/em= LEREO.
™, sample 29014 7Fd =& 144.20 us/em’} YERTE
ol sample 27} UFH S EYGOZ AF B 1
3 duiF oz BREo] Hol 88 Ed FHoE =
< HAEE ks UEpd Ao= AEth(Baek, 2015)

P=EAS XS A FHAESAFY EFL <
99%7} 0.075 mm ©°4e] YEES JehN sand EFOE
A= Ch(Fig. 2, 3).

EFIEES B4% 49 ENERY i f71E
shake 747} 1.33%, 1.26%, 1.17%% VERdTH Z32E



SrRBE AR BaREIA 284 Bl B AF 13

Table 3. The physical test results of dredged soil samples

Sample No.  Moisture content (%) pH Salinity (ppt) EC (us/cm) Organic content (%)
sample 1 4.17 7.86 N.D. 73.55 1.33
sample 2 22.24 6.90 N.D. 144.20 1.26
sample 3 6.96 743 N.D. 88.05 1.17
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Fig. 2. Gradation curve of dredged soil samples.
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Table 4. Heavy metal concentrations of dredged soil samples

Fig. 3. The cumulative passing rate of dredged soil samples by
USDA (United States Department of Agriculture).
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Concentration of Heavy metal (mg/kg)

Sample No.
As Cd Cu Pb Zn Ni
Soil Contamination Potential
Lol (i 1) 25 4 150 200 300 100
sample 1 15.85 3.49 96.11 N.D. 186.99 20.25
sample 2 18.72 2.16 135.24 N.D. N.D. 154.62
sample 3 16.65 3.10 128.69 N.D. 309.05 133.67
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Table 5. Compaction test results for each case

Table 6. Hydraulic conductivity test of each case

Test i Compaction test method (A-a) Case No. Hydraulic conductivity (cm/sec)
Item & em Maximum dry density ‘'OM.C Case 1 14x10™"
(gfem’) (%) Case 2 27x10™"
Case 1 2.694 7.84 Case 3 3.8x 107"
Case 2 2.647 8.11 Case 4 44%x10™M
Case 3 2.638 8.32 Case 5 83x 107"
Case 4 2.632 8.51 Case 6 63 x 107"
Case 5 2.638 8.24 Case 7 5.0x 107"
Case 6 2.626 8.33 Case 8 12x10™"
Case 7 2.594 8.62 Case 9 3.8x 107"
Case 8 2.624 8.06 Case 10 46x10™"
Case 9 2.618 8.28
Case 10 2.591 8.55

*O.M.C : Optimum Moisture Content
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Table 7. Compressive strength test results for each case
Compressive strength (MPa)
Item
7 day 14 day 28 day
Case 1 (control sample) 352 443 50.3
Case 2 28.3 324 452
Case 3 31.1 375 494
Case 4 33.8 40.6 524
Case 5 29.9 374 474
Case 6 30.3 36.2 47.6
Case 7 32.6 38.1 50.3
Case 8 29.2 354 473
Case 9 31.7 373 48.9
Case 10 33.5 36.4 46.8
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Table 8. The concentrations of contaminants leached after 28 days

et A 15

Concentration of Heavy metal (mg/kg)

Case No.
As Cd Cu Pb Zn Ni
Soil Contamuzit;zz I;;)tentlal Level 25 4 150 200 300 100
Case 1 2.83 1.15 11.55 16.28 82.65 28.88
Case 2 2.36 3.88 13.21 28.53 110.12 16.75
Case 3 3.67 2.68 9.87 18.63 88.21 21.87
Case 4 4.28 2.55 15.68 11.26 73.56 15.09
Case 5 5.14 2.58 8.08 16.75 61.65 17.63
Case 6 3.82 2.44 18.12 21.76 86.51 22.46
Case 7 7.63 3.36 16.74 8.63 68.63 20.60
Case 8 3.78 2.84 8.65 8.41 76.57 11.10
Case 9 6.62 3.87 6.89 14.12 107.41 12.15
Case 10 3.87 3.09 9.51 11.26 55.67 17.10
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Fig. 4. The result compressive strength curve for each case
curing period.
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